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wood as fuel, and then broken down in rock-breakers before being fed to the stamps. The stamps weighed 1,000 Ibs. each, and gave 94 blows a minute with a 6|-inch drop. The screens were 30-mesh steel wire (900 holes to the square inch), and the output was about 1|- tons per stamp per day. Over 77 per cent, of the product was fine enough to pass a 90-mesh sieve. The ore was then charged into shallow leaching vats and cyanided, the solutions being run in from below. The depth of the charge was from 20 to 30 inches, and vacuum leaching was used. A depth of 3 feet of ungraded pulp was found to be unmanageable, and no attempts were made to separate the slime. According to James,1 the cost at the Waihi Mill was stated to be 9-58d. per ton less for dry stamping than for wet stamping on the same ores.
Rolls.—It is generally considered that rolls are specially adapted for intermediate crushing, taking a product with a maximum diameter of from £- inch to 1J inches from rock-breakers, and reducing it to a size passing-through a screen of 12 or 16 meshes to the square inch. Finer crushing, however, has often been carried out. The exact limit at which rolls cease to be economical machines is still a matter of doubt. Like other dry crushing machines, they are better suited for soft friable material than for either hard or caking (clayey) ores.
Rolls are cylinders, between two of which pieces of ore, are drawn and crushed by compression. They are placed with their faces a short distance apart, this distance varying with the degree of fineness to which the ore must be reduced. The main driving power is applied to the shaft of only one roll, by means of belt pullevs, the other roll being driven only with sufficient force to ensure that the rollers will always take hold of the ore, and also to keep them in motion when no ore is passing between them.
In the older forms, tooth-gearing was used instead of belt pulleys for the application of the power, and the two rolls were compelled to revolve at an equal rate of speed by gear-wheels, connecting together, placed on the axles. The advantages of belted rolls are, that a higher speed can be easily attained, and also that if the rolls were to become jammed from any cause, the belts would slip or be thrown off, while the tooth-gearing would be broken, ('{eared rolls, however, are still largely used for coarse crushing. The rolls 'have crushing tires made of steel or of chilled iron, (.hilled iron is much cheaper, but the wearing of the faces is more rapid and less uniform than in the case of steel rolls. Emery wheels are used for levelling the unevenly worn laces of the rolls. The crushing tires can be taken oil" and replaced when they are worn out. In some rolls the crushing strain is taken up by powerful springs, which press the .rolls towards one another ; when particularly hard fragments are passing through the rolls, they are forced apart against the action of the springs. It is desirable, in order to keep the wear of the faces even, that the rolls should always be kept parallel, and special appliances are used to ensure this. The hopper is designed to spread the ore evenly across the crushing face, and the rolls, screens, elevators, etc., are all securely boxed in with a wooden housing. This last* precaution is necessary in order to prevent loss by floating dust, which otherwise may be large, the richest part of the ore thus passing oft1, and not only making the atmosphere of the mill insupportable, but having a disastrous effect on the bearings of the machinery. Rolls for moderately fine crushing are usually from 12 to 16 inches across the face, and from 22 to 36 inches in diameter, but for coarse crushing larger
1 James, Cyanide Practice (1901, 1st edition), p. 104.

